The progress of child and adolescent psychiatry has been greatly influenced by the development and implementation of diagnostic reliability studies. The key components of these studies have been the use of standardized structured interviews, the use of trained interviewers, and reliability designs that confirm the level of interrater reliability for a diagnosis or a number of diagnoses in a specific clinical environment. Despite the impact of the methodologies associated with these studies and their acceptance as standards, there are no comparable studies in child and adolescent telepsychiatry that use similar research methodologies or technologies. Most of the child and adolescent telepsychiatry literature is represented by program descriptions and patient/practitioner satisfaction surveys evaluating the acceptance of the technology and the care delivered via telepsychiatry. The use of standardized measures and methodologies constitute the essential components of the science of child and adolescent psychiatry. Their use validates studies for practitioners as acceptable and allows the field to grow. Their absence undermines the credibility of any study and decreases its acceptance. Without science to substantiate the enthusiasm often expressed by those implementing systems of telepsychiatry, little progress will occur. Reviewed are structured interviews used in child and adolescent psychiatry research, a critique of current designs, and potential considerations for the development of studies in child and adolescent telepsychiatry research. 1009 
INTRODUCTION T
ELEPSYCHIATRY IS OFTEN NOTED to be the first medical subspecialty to use telemedicine technology. From publications originating from the 1950s and extending through the 1970s, psychiatry was a pioneer in advancing the application of telecommunication in medicine. [1] [2] [3] [4] [5] [6] [7] [8] [9] Telepsychiatry dealt almost exclusively with adults and rarely with children and adolescents. 8, 10 Recently, there have been a number of child and adolescent telepsychiatric reports appearing in the literature. [11] [12] [13] [14] [15] [16] [17] Ermer 12 reports on 100 children and adolescents (aged 3-17) seen both for diagnostic evaluations and treatment via teleconferencing technology. A number had histories of previous psychiatric hospitalizations; the principle diagnosis was attention deficit hyperactivity disorder. Little information is given concerning co-morbidity or the therapeutic interventions used. The clinical assessments did not utilize structured interview methods for assessment or diagnosis.
Rendon 13 gives an in-depth report of providing a 16-week course of cognitive behavioral therapy to a 10-year-old diagnosed with an oppositional defiant disorder. These sessions demonstrate the potential of this technology beyond diagnostic consultations alone. Gelber 15 and Blackmon 16 both report on patient satisfaction among those families that received their care via teleconferencing. Hilty 17 community via teleconferencing with improvement occurring. There was no standardization of the diagnostic methodology. Given that these were either clinical case reports or case series, none of these studies attempted to use a systematic methodology in the evaluation of their populations.
Among recent publications about child and adolescent telepsychiatry, there is one exception. 18 In this article, the authors attempted to do what few others had attempted: a randomized, controlled trial of telepsychiatric assessments of children and adolescents. The authors saw 26 cases of children and adolescents (aged 4-16 years), first face-to-face (FTF), then in a teleconference interview. They concluded via an independent evaluator that teleconferencing was an alternative to FTF interviews.
As a clinical study it shows the potential of the technology. Yet, this study had several flaws that decreased its value as a contribution to the scientific literature. First, a standardized diagnostic instrument was not used; second, the raters were not trained and rater reliability as compared to an objective standard was not documented; and, third, an independent rater, rather than quantitative analysis was used to assess the interrater reliability of the diagnoses. These are essential components of a research protocol in child and adolescent psychiatry.
A review of the history of child and adolescent psychiatry demonstrates that well orchestrated studies using standardized interviews and diagnostic criteria, trained raters, and methods that quantitatively determine interreliability of diagnosis have changed the course of the specialty. Most notably have been the studies of Rutter, 19 Herjanic, 20 Puig-Antich 21 and Strober. 22 Rutter's 19 Isle of Wight was the first epidemiological study that quantified the frequency of psychopathology in children and adolescents. It revolutionized child and adolescent mental health by using structured and semistructured interviews administered by trained raters to elicit phenomenological criteria in the identification of child and adolescent mental disorders. Prior to this time childhood disorders were thought to be psychodynamic, both, in origin and in conceptualization. Therefore, a questionnaire-based technique was thought to be of little value in the study of these disorders and most of the literature was clinical case reports.
Herjanic 20 set the stage in the use of child and adolescent diagnostic interviews by studying the reliability of self-reporting of children with that of parent reports. Concordance of greater than 75% between parent and child was found concerning factual information and symptoms and descriptions of behavior.
Puig-Antich 21 continued to move the field forward by developing a structured instrument, the Schedule for Affective Disorders and Schizophrenia for School-Age Children: Kiddie SADS (K-SADS), based on the adult phenomenological structured instrument, the Schedule for Affective Disorders and Schizophrenia (SADS). His childhood mood disorder studies were significant for their use of the adult derived criteria and their methodological rigor.
Similarly, Strober 22 demonstrated that adolescents could be interviewed and that the information was highly reliable among raters who independently interviewed and assessed the adolescents. Prior to this study, few thought that major psychopathology could be identified among adolescents due to "adolescent turmoil," especially bipolar disorders and depression. 23 These studies form the scientific foundation of child and adolescent psychiatry. Given the literature to date in child and adolescent telepsychiatry, it appears they have not made their way into these studies. Research in child and adolescent telepsychiatry is in its infancy. Yet, as indicated by the Elford et al. 18 report, with its use of a scientific structure, telepsychiatry is taking major steps in achieving credibility. These steps are necessary if the application of teleconferencing is to have a substantial impact within the specialty. One can argue that without them there will be little to no progress. The following will provide an overview of the types of structured and semistructured interview instruments available and the methodological considerations to make when designing a research study concerning child and adolescent telepsychiatry.
ESSENTIAL CONSIDERATIONS FOR THE SCIENCE OF CHILD AND ADOLESCENT TELEPSYCHIATRY
There are a number of advantages that standardized techniques have offered all areas of science, as well as child and adolescent psychiatry. These include: objectivity, quantification, communication, economy, and most importantly scientific generalization. 24 All science is based on the idea that any statement of fact made by one scientist can be independently verifiable by another. This requires the objective measurement of all variables needed to substantiate that statement. Quantification allows the reporting of results in finer detail than through personal judgments and it permits the application of mathematical methods of analysis. Communication is facilitated when scientific measures are used. Scientific measures allow open, critical discussion to occur between those working on the same problem and a foundation of knowledge to be built. Although the establishment and implementations of these measures is costly, they ultimately save time and money as compared to subjective evaluations. Personal judgments often cover the same ground and allow little understanding to develop. Scientific generalization is at the heart of scientific work. To elucidate underlying order among events is the ultimate goal. Without measures, there can be little hope that this elucidation will occur.
Structured and semi-structured interviews within child and adolescent psychiatry
Major progress has been made in the study of children and adolescents with mental disorders over the last 30 years. This reflects the progress made in large part because of the development of criteria-based research diagnostic categories that validated the presence of major psychiatric diagnoses, and the development of structured interview instruments that allow the systematic collection of information needed to make diagnoses. Using the Feighner Criteria, then the Research Diagnostic Criteria, adults with major psychiatric disorders were first studied. 25, 26 Subsequently, modified criteria were applied to children and adolescents. 27 This had the effect of revolutionizing the psychiatric research of child and adolescent research, and the clinical delivery of care. Research based on these techniques has resulted in the development of epidemiological, treatment, and genetic studies of child and adolescent disorders. This research has benefited all children and adolescents and has helped in the articulation of the needs of this group, as occurred in the recent Surgeon General's Report on Mental Disorders in America. 28 These structured interviews offer the following over traditional clinical assessment methods: Reliability, level of measurement, reduction of information and criterion variance, and comprehensiveness. 27, 29 These allow for a stabilization of the assessment beyond the idiosyncratic nature of most clinical evaluations. And, it allows for the establishment of interrater reliability. The level of measurement can be extended beyond the nominal terms of present or absent to the characterization of the degree of severity and impairment. Standard instruments reduce the information variance and the criterion variance found when clinical assessments are used. This allows for greater certainty of the information recorded. Traditional interviews focus on the presenting problems and associated symptoms. This approach may lead to significant symptoms and diagnoses being missed, especially if the diagnosis is not a major diagnosis. Another critical benefit of structured interviews is that a number of comorbid conditions can be diagnosed for each patient, as well as lifetime conditions versus present episode.
A number of diagnostic interviews have been developed for the assessment of children and adolescents with mental and emotional disorders. 27, [30] [31] [32] These are characterized as either structured or semi-structured, based on the manner in which and by whom they are administered. Often, trained lay raters administer the structured interviews for epidemiological studies. This requires that each question be asked in a very specific verbatim manner. Structured interviews include the Diagnostic Interview for Children (DISC), Diagnostic Interview for Children and Adolescents (DICA), the Interview Schedule for Children (ISC), and the Child and Adolescent Psychiatric Assessment (CAPA). [33] [34] [35] [36] [37] [38] These have the benefit of having a larger cohort of raters, who usually cost less to administer the interview. Semistructured interviews allow the rater more flexibility in the choice of questions and the manner in which the questions are answered. Trained clinicians most often administer these interviews, allowing them to use their clinical judgment in deciding when and to what extent to pursue diagnostic areas. Semi-structured interviews included Schedule for Affective Disorders and Schizophrenia for School-Age Children (K-SADS), Children's Interview for Psychiatric Syndromes (ChIPS), and the Child Assessment Schedule (CAS). 31, 39, 40, 41 Because raters must have clinical training, their use costs more, yet, given their clinical skills, they can make decisions concerning the interview and the disorders that lay raters would not make. This may lead to a shortening of the time of the interview and increase the number of comorbid conditions identified.
A number of these structured and semistructured interviews have the virtue of all being keyed to the DSM-IV, many have gone through numerous revisions and have been used in a number of studies in which diagnostic interviews are required. The down side of these instruments are that they can sometimes take from 2 to 4 hours to complete and they often require that information be collected from multiple sites including the parents, school, and other clinical settings before final scoring. 42 Nevertheless, the time taken to administer the interview is outweighed by the quality of information obtained and the fact that the utilization of the instrument allows the duplication of the study design.
Regardless of the instrument chosen, the next step will be to make certain that those using the instrument receive training to guarantee interrater reliability. These can be performed either through training courses offered by those that developed and support the instrument or videotaped training. 43 To date there have been no child and adolescent telepsychiatry studies that have used a structured or semi structured interview. Most have used data derived from clinical interviews and assessments, which may provide useful information, especially of the presenting diagnoses; however, such data provides little other systematic information. The major challenge for one approaching the choice of instrument will be one of time and money, a decision that is usually influenced by the availability of external funds and the nature of the question being asked.
Comparison of designs to evaluate reliability of telepsychiatry for children and adolescents
Once an interview is chosen, the next step is to determine the best design to use for its administration. In the case where reliability is the prime issue, it is important to determine the evaluation situation that would allow for the interview to occur. A classic study design to determine the reliability of psychiatric diagnoses is to use two raters with a patient, one an interviewer and the other an observer. 22, 25, 44 This design allows interrater determinations to be made for principle diagnoses, co-morbid conditions, and a symptom-by-symptom analysis. Of course, in specialties such as pathology and radiology, reliability studies have been performed using either pathological specimens or radiological images. Such studies are relatively straightforward, requiring a fixed image to be assessed by multiple raters and then interrater reliability to be made. Isn't psychiatry the same? Couldn't an asynchronous recording of an interview be made, multiple raters rate the recording, then interrater reliability determined? It could and it should during the training of the raters, but it will not suffice for the determination of the reliability of the interview itself. Why? The assessment of children and adolescents requires that we not only assess what is derived from the interview, in this case an asynchronous recording, but it be done by raters both present, face to face, and telepresent via teleconferencing.
Several different methods have been used to deal with the problem of proving reliability. The following are a review of these studies and a critique of their methodology. The lack of structured interviews and their necessity will not be reiterated in the assessment of the studies because their use and necessity have been described.
1. First, a patient is evaluated in a face-to-face evaluation, then independently via a teleconference evaluation. The order of assessments could be randomized and counterbalanced. Then, an analysis could be completed to determine interrater reliability. Elford et al. 18 approached their assessment of children and adolescents with this strategy. This design assumes that repeat clinical evaluations will not influence each other. Does a test-retest method influence the subject being evaluated? If so, in what manner? Can it be controlled? The issue of repeat examinations is not dealt with in the study. Preferably, only one structured interview would occur and would form the basis of the data to be analyzed. 2. Second, evaluate a group of patients with two interviewers, face-to-face, and evaluate another group with one interviewer, face-toface and another remotely via teleconferencing. Compare the interrater reliability or kappa value of each interviewer pair. Rusken et al. 45 completed such a study on 30 adult psychiatric patients. The interrater reliability calculated for the most common diagnoses, major depression, bipolar disorder, panic disorder, and alcohol dependence showed that the interrater reliability was identical or almost identical for the patients who had two in-person interviews or those who had an in-person and a remote interview. The study had a number of positive attributes. The interviewers were trained, a structured interview was utilized, and the interrater reliability of major diagnoses was used for comparison. Nevertheless, a significant shortcoming is that two different clinical groups were used in the comparison rather than the same population. Could there have been differences in the two groups of patients? Despite this shortcoming, this is a valuable contribution to the telepsychiatry literature. In fact, this is the only true reliability study in the telepsychiatry literature. A similar study does not exist concerning child and adolescent telepsychiatry. 3. Third, two raters are present with the patient face-to-face (FTF 1 and FTF 2 ), and a third rater is present via teleconferencing in real time. Two types of structured interviews are performed: (a) by one of the raters present, face-to-face with the other raters observing, and (b) via the teleconferencing rater (TC), with the two face-to-face raters observing.
Patients would be randomly assigned to either interview. The principle interviewer would determine the need for additional information (including interviews with parents). Interrater reliability would then be determined between the three raters, FTF 1 versus FTF 2 , FTF 1 versus TC and FTF 2 versus TC in both test situations. This design has the virtue of not requiring the patients be interviewed twice; the interview only involves one group of patients, as opposed to two groups of patients such as that seen in the Ruskin study to assess interrater reliability among examiners, and last it will allow an assessment of the influence of FTF versus TC interview on the interrater reliability. To our knowledge, such a study has not occurred either involving children and adolescents or adults.
SUMMARY
The engine of change for child and adolescent psychiatry has been the development of standardized methodologies for the assessment and characterization of mental and emotional disorders. Significant amongst these methodologies has been the development of structured interviews and the methods, which allowed for the validation of diagnosis and interrater reliability. Fueled with these methods, the quality and quantity of studies involving an enormous range of diagnostic entities has literally exploded in the last 20 years.
In comparison, the area of child and adolescent telepsychiatry has shown little progress. Publications have either been case reports or case series, rarely have controlled studies been conducted. These publications have not taken advantage of the progress that has been made in child and adolescent psychiatry. There are too few scientific studies in child and adolescent telepsychiatry. For child and adolescent telepsychiatry to mirror the progress of child and adolescent psychiatry, it must adopt these scientific standards. To do so will require the adoption of these techniques by all those who are committed to growth in this area. This will require training and collaboration with established researchers in the field of child and adolescent psychiatry. Further, the implementation of the standards described has been costly and often reflects the work of entire careers. Funding of a substantial nature, usually from the National Institute of Mental Health has been necessary to develop, test, implement, and refine the validity and reliability of these studies.
The need for child and adolescent mental health services nationwide is overwhelming. One way that needed expertise can be more widely distributed will be via telepsychiatry. Before this occurs these standards must be adopted and become a part of every study that involves child and adolescent telepsychiatry. One could speculate that such an adoption will result in the same rapid and prolific growth in telepsychiatry as has occurred in general child and adolescent psychiatry. Without it, the area will flounder.
